Appendix C
Vapor Migration Model Results
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SITE ASSESSMENT & MITIGATION VAPOR RISK ASSESSMENT MODEL Page 1-2

Risk Calculations

Project Name: BRC Former Boeing C-6 Facility, Los Angeles, California

Chemical: Carbon disulfide
Variable Descriptions

CALCULATION OF SOIL GAS CONCENTRATION
A. SOURCE - Free Product/Soil>100mg/kg.

Mole fraction MF
Molecular weight Mw
Vapor pressure VP
Universal gas constant R
Temperature T
Calculated soil gas concentration Csy(fp)
B. SOURCE - Groundwater
Water contamination level Cw
Henry's Law Constant H
Calculated soil gas concentration C.g(gw)
C. SOURCE - Soil <100 mg/kg
Soil contamination level C
Henry's Law Constant H
Bulk density (dry) Pb
Air-filled porosity 0,
Water-filled porosity By
Weight fraction of organic carbon foc
Organic carbon partition coefficient Koc
Soil/water distribution coef. Ky
Calculated soil gas concentration Cy4(s)
D. SOURCE - Measured Soil Gas
Measured soil gas concentration Ceg(m)

0.00E+00
7.60E+04
4.72E-01

8.20E-05
2.93E+02
0.00E+00

2.00E+00
1.20E+00
2.40E+00

1.20E+00
1.50E+00

2.84E-01
1.50E-01
4.00E-03
4.60E+01
1.84E-01
0.00E+00

E. SOIL GAS CONCENTRATION USED IN RISK CALCULATIONS >>>>

DIFFUSIVE TRANSPORT UPWARD IN UNSATURATED ZONE

Total porosity 0
Air-filled porosity 0,
Diffusion coefficient in air D,
Effective diffusion coefficient D,
Depth of contamination or Csg X
Calculated Flux Fy

4.34E-01
2.84E-01
1.00E-01
8.03E-03
1.98E+01
3.50E-04

Version: November 1999

Units

dimensionless
mg/mole

atm
atm-m3/mole-K
K

mg/m3

ug/l
dimensionless
mg/m3

mg/kg
dimensionless
gm/cc

dimensionless
dimensionless
dimensionless
cm3/gm
cm3/gm
mg/m3

mg/m3 (ugl/l)

2.40E+00 mg/m3

dimensionless
dimensionless
cm2/sec
cm2/sec

m
mg/m2-hour
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SITE ASSESSMENT & MITIGATION VAPOR RISK ASSESSMENT MODEL

Risk Calculations

CALCULATING VAPOR CONCENTRATION IN BUILDING

A. INDOOR AIR COMPONENT
Floor area of building
% of floor area that flux occurs
Attenuation factor(Crack factor)
Flux area within building
Interior Height of building
Volume of building
Exchange rate of air
Ventilation rate
Indoor air component

B. OUTDOOR AIR COMPONENT
Downwind contamination length
Wind speed
Height of building openings

(or height of breathing zone)

Outdoor air component

C. TOTAL INDOOR AIR CONCENTRATION

EXPOSURE SCENARIO
Body weight
Inhalation rate
Exposure duration
Hours per day
Exposure time
Days per week
Weeks per year
Exposure frequency
Averaging Time (carc. risk)
Averaging Time (non-carc. risk)

Chemical Intake (carc. risk)
Chemical Intake (non-carc. risk)

NON-CARCINOGENIC RISK (Chronic Risk)

Chemical Intake (non-carc. risk)
Reference dose
Hazard Index

CARCINOGENIC RISK
Chemical Intake (carc. risk)

Slope factor (potency)
Cancer Risk

BW =
IR =
ED =
conversion

ET =
conversion

conversion

EF =
AT =
AT =

IT, =
IToe =

33
Oas
in u n

Risk =

Page 2-2

Version: November 1999

9.68E+02 m2

1.00E+00 dimensionless
1.00E-02 dimensionless
9.68E+00 m2

2.44E+00 m

2.36E+03 m3

8.30E-01 exchanges/hr
1.96E+03 m3/hr
1.73E-06 mg/m3

m
m/hr
m

0.00E+00 mg/m3
1.73E-06 mg/m3

7.00E+01 kg
2.00E+01 m3/day
2.50E+01 yrs
8.00E+00 hr/day
3.33E-01 hr/24 hours
2.50E+00 days/week
5.00E+01 weeks/yr
1.25E+02 days/yr
2.56E+04 days
9.13E+03 days

2.01E-08 mg/kg-day
5.64E-08 mg/kg-day

5.64E-08 mg/kg-day
2.00E-01 mg/kg-day
2.82E-07

2.01E-08 mg/kg-day
0.00E+00 1/(mg/kg-day)
No Slope Factor
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SITE ASSESSMENT & MITIGATION VAPOR RISK ASSESSMENT MODEL

Risk Calculations

Project Name: BRC Former Boeing C-6 Facility, Las Angeles, California

Chemical: Chloroform
Variable Descriptions

CALCULATION OF SOIL GAS CONCENTRATION
A. SOURCE - Free Product/Soil>100mg/kg.

Mole fraction MF
Molecular weight MW
Vapor pressure VP
Universal gas constant R
Temperature T
Calculated soil gas concentration Cso(fp)
B. SOURCE - Groundwater
Water contamination level Cu
Henry's Law Constant H
Calculated soil gas concentration C.glaw)
C. SOURCE - Soil <100 mg/kg
Soil contamination level C;
Henry's Law Constant H
Bulk density (dry) Pb
Air-filled porosity 0,
Water-filled porosity O
Weight fraction of organic carbon foc
Organic carbon partition coefficient Koe
Soil/water distribution coef. Ky
Calculated soil gas concentration Csols)
D. SOURCE - Measured Soil Gas
Measured soil gas concentration Csg(m)

0.00E+00
1.20E+05
2.59E-01

8.20E-05
2.93E+02
0.00E+00

2.00E+00
1.50E-01
3.00E-01

1.50E-01
1.50E+00

2.84E-01
1.50E-01
4.00E-03
5.30E+01
2.12E-01
0.00E+00

E. SOIL GAS CONCENTRATION USED IN RISK CALCULATIONS >>>>

DIFFUSIVE TRANSPORT UPWARD IN UNSATURATED ZONE

Total porosity 0
Air-filled porosity 6,
Diffusion coefficient in air D,
Effective diffusion coefficient D,
Depth of contamination or Csg X
Calculated Flux F,

4.34E-01
2.84E-01
1.00E-01
8.03E-03
1.98E+01
4.38E-05

Page 1-2

Version: November 1999

Units

dimensionless
mg/mole

atm
atm-m3/mole-K
K

mg/m3

ug/l
dimensionless
mg/m3

mg/kg
dimensionless
gm/cc
dimensionless
dimensionless
dimensionless
cm3/gm
cm3/gm
mg/m3

mg/m3 (ug/l)

3.00E-01 mg/m3

dimensionless
dimensionless
cm2/sec
cm2/sec

m
mg/m2-hour
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SITE ASSESSMENT & MITIGATION VAPOR RISK ASSESSMENT MODEL Page 2-2
Risk Calculations Version: November 1999

CALCULATING VAPOR CONCENTRATION IN BUILDING
A. INDOOR AIR COMPONENT

Floor area of building A = 9.68E+02 m2

% of floor area that flux occurs 1.00E+00 dimensionless
Attenuation factor(Crack factor) Sy = 1.00E-02 dimensionless
Flux area within building Af = 9.68E+00 m2

Interior Height of building R, = 244E+00 m

Volume of building \% = 2.36E+03 m3
Exchange rate of air E = 8.30E-01 exchanges/hr
Ventilation rate Q =  1.96E+03 m3/hr
Indoor air component C = 2.16E-07 mg/m3

B. OUTDOOR AIR COMPONENT

Downwind contamination length L = 0.00E+00 m
Wind speed u = 0.00E+00 m/hr
Height of building openings h = 0.00E+00 m
(or height of breathing zone)
Outdoor air component C, = 0.00E+00 mg/m3
C. TOTAL INDOOR AIR CONCENTRATION C: = 2.16E-07 mg/m3
EXPOSURE SCENARIO
Body weight BW = 7.00E+01 kg
Inhalation rate IR = 2.00E+01 m3/day
Exposure duration ED = 2.50E+01 yrs
Hours per day conversion 8.00E+00 hr/day
Exposure time ET = 3.33E-01 hr/24 hours
Days per week conversion 2.50E+00 days/week
Weeks per year conversion 5.00E+01 weeks/yr
Exposure frequency EF = 1.25E+02 days/yr
Averaging Time (carc. risk) AT = 2.56E+04 days
Averaging Time (non-carc. risk) AT = 9.13E+03 days
Chemical Intake (carc. risk) IT, = 2.51E-09 mg/kg-day
Chemical Intake (non-carc. risk) Ty = 7.05E-09 mg/kg-day

NON-CARCINOGENIC RISK (Chronic Risk)

Chemical Intake (non-carc. risk) ITac =  7.05E-09 mg/kg-day
Reference dose RfD =  8.60E-02 mg/kg-day
Hazard index HI =  8.19E-08

CARCINOGENIC RISK

Chemical Intake (carc. risk) IT, = 2.51E-09 mg/kg-day
Slope factor (potency) SF =  1.90E-02 1/(mg/kg-day)
Cancer Risk Risk = 4.77E-11
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SITE ASSESSMENT & MITIGATION VAPOR RISK ASSESSMENT MODEL Page 1-2

Risk Calculations

Project Name: BRC Former Boeing C-6 Facility, Los Angeles, California

Chemical: 1,1 - Dichloroethane (1,1-DCA)
Variable Descriptions

CALCULATION OF SOIL GAS CONCENTRATION
A. SOURCE - Free Product/Soil>100mg/kg.

Mole fraction MF
Molecular weight MW
Vapor pressure VP
Universal gas constant R
Temperature T
Calculated soil gas concentration C.y(fp)
B. SOURCE - Groundwater
Water contamination level Cu
Henry's Law Constant H
Calculated soil gas concentration Csglaw)
C. SOURCE - Soil <100 mg/kg
Soil contamination level Ci
Henry's Law Constant H
Bulk density (dry) Pb
Air-filled porosity 0,
Water-filled porosity 0,
Weight fraction of organic carbon foc
Organic carbon partition coefficient Koe
Soil/water distribution coef. Ky
Calculated soil gas concentration Csols)
D. SOURCE - Measured Soil Gas
Measured soil gas concentration Csy(m)

0.00E+00
9.90E+04
3.08E-01
8.20E-05
2.93E+02
0.00E+00

1.80E+01
2.30E-01
4.14E+00

2.30E-01
1.50E+00
2.84E-01
1.50E-01
4.00E-03
5.30E+01
2.12E-01
0.00E+00

E. SOIL GAS CONCENTRATION USED IN RISK CALCULATIONS >>>>

DIFFUSIVE TRANSPORT UPWARD IN UNSATURATED ZONE

Total porosity 0
Air-filled porosity 0,
Diffusion coefficient in air D,
Effective diffusion coefficient D.
Depth of contamination or Csg X
Calculated Flux F,

4.34E-01
2.84E-01
7.40E-02
5.94E-03
1.98E+01
4.47E-04

Version: November 1999

Units

dimensionless
mg/mole

atm
atm-m3/mole-K
K

mg/m3

ug/l
dimensionless
mg/m3

mg/kg
dimensionless
gm/cc
dimensionless
dimensionless
dimensionless
cm3/gm
cm3/gm
mg/m3

mg/m3 (ug/i)

4.14E+00 mg/m3

dimensionless
dimensionless
cm2/sec
cm2/sec

m
mg/m2-hour
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SITE ASSESSMENT & MITIGATION VAPOR RISK ASSESSMENT MODEL
Risk Calculations

Page 2-2

Version: November 1999

CALCULATING VAPOR CONCENTRATION IN BUILDING
A.INDOOR AIR COMPONENT

Floor area of building A = 9.68E+02 m2
% of floor area that flux occurs 1.00E+00 dimensionless
Attenuation factor(Crack factor) Sy = 1.00E-02 dimensionless
Flux area within building Af = 9.68E+00 m2
Interior Height of building Ry, = 244E+00 m
Volume of building Vv = 2.36E+03 m3
Exchange rate of air E 8.30E-01 exchanges/hr
Ventilation rate Q 1.96E+03 m3/hr
Indoor air component C = 2.21E-06 mg/m3
. OUTDOOR AIR COMPONENT
Downwind contamination length L = m
Wind speed u m/hr
Height of building openings h = m
(or height of breathing zone)
Outdoor air component C, = 0.00E+00 mg/m3
C. TOTAL INDOOR AIR CONCENTRATION C¢ = 2.21E-06 mg/m3
EXPOSURE SCENARIO
Body weight BW = 7.00E+01 kg
Inhalation rate IR = 2.00E+01 m3/day
Exposure duration ED = 2.50E+01 yrs
Hours per day conversion 8.00E+00 hr/day
Exposure time ET = 3.33E-01 hr/24 hours
Days per week conversion 2.50E+00 days/week
Weeks per year conversion 5.00E+01 weeks/yr
Exposure frequency EF = 1.25E+02 days/yr
Averaging Time (carc. risk) AT = 2.56E+04 days
Averaging Time (non-carc. risk) AT = 9.13E+03 days
Chemical Intake (carc. risk) IT, = 2.57E-08 mg/kg-day
Chemical Intake (non-carc. risk) IThe = 7.20E-08 mg/kg-day
NON-CARCINOGENIC RISK (Chronic Risk)
Chemical Intake {(non-carc. risk) T =  7.20E-08 mg/kg-day
Reference dose RfD = 1.40E-01 mg/kg-day
Hazard Index HI =  5.14E-07
CARCINOGENIC RISK
Chemical Intake (carc. risk) IT, =  2.57E-08 mg/kg-day
Slope factor (potency) SF = 5.70E-03 1/(mg/kg-day)
Cancer Risk Risk = 1.46E-10
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SITE ASSESSMENT & MITIGATION VAPOR RISK ASSESSMENT MODEL Page 1-2

Risk Calculations

Project Name: BRC Former Boeing C-6 Facility, Los Angeles, California

Chemical: 1,1-Dichloroethylene (1,1-DCE)
Variable Descriptions

CALCULATION OF SOIL GAS CONCENTRATION
A. SOURCE - Free Product/Soil>100mg/kg.

Mole fraction MF =
Molecular weight MW =
Vapor pressure VP =
Universal gas constant R =
Temperature T =
Calculated soil gas concentration Ceq(fp) =
B. SOURCE - Groundwater
Water contamination level Cu =
Henry's Law Constant H =
Calculated soil gas concentration Cylgw) =
C. SOURCE - Soil < 100 mg/kg
Soil contamination level C =
Henry's Law Constant H =
Bulk density (dry) Pb =
Air-filled porosity 9, =
Water-filled porosity Ow =
Weight fraction of organic carbon foc =
Organic carbon partition coefficient Koc =
Soil/water distribution coef. Ky =
Calculated soil gas concentration Ceyls) =
D. SOURCE - Measured Soil Gas
Measured soil gas concentration Csg(m) =

0.00E+00
9.70E+04
7.78E-01
8.20E-05
2.93E+02
0.00E+00

2.00E+03
1.10E+00
2.20E+03

1.10E+00
1.50E+00

2.84E-01
1.50E-01
4.00E-03
6.50E+01
2.60E-01
0.00E+00

E. SOIL GAS CONCENTRATION USED IN RISK CALCULATIONS >>>>

DIFFUSIVE TRANSPORT UPWARD [N UNSATURATED ZONE

Total porosity 0 =

Air-filled porosity 0, =
Diffusion coefficient in air D, =
Effective diffusion coefficient D, =
Depth of contamination or Csg X =
Calculated Flux F, =

4.34E-01
2.84E-01
9.00E-02
7.22E-03
1.98E+01
2.89E-01

Version: November 1999

Units

dimensionless
mg/mole

atm
atm-m3/mole-K
K

mg/m3

ug/l
dimensionless
mg/m3

mg/kg
dimensionless
gmicc
dimensionless
dimensionless
dimensionless
cm3/gm
cm3/gm
mg/m3

mg/m3 (ug/l)

2.20E+03 mg/m3

dimensionless
dimensionless
cm2/sec
cm2/sec

m
mg/m2-hour
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SITE ASSESSMENT & MITIGATION VAPOR RISK ASSESSMENT MODEL
Risk Calculations

Page 2-2

Version: November 1999

CALCULATING VAPOR CONCENTRATION IN BUILDING
A. INDOOR AIR COMPONENT

Floor area of building A = 9.68E+02 m2
% of floor area that flux occurs 1.00E+00 dimensionless
Attenuation factor(Crack factor) Sp = 1.00E-02 dimensionless
Flux area within building Af = 9.68E+00 m2
Interior Height of building R, = 244E+00 m
Volume of building \% = 2.36E+03 m3
Exchange rate of air E = 8.30E-01 exchanges/hr
Ventilation rate Q = 1.96E+03 m3/hr
Indoor air component C; = 1.43E-03 mg/m3
. OUTDOOR AIR COMPONENT
Downwind contamination length L = m
Wind speed u = m/hr
Height of building openings h = m
(or height of breathing zone)
Outdoor air component Co = 0.00E+00 mg/m3
C. TOTAL INDOOR AIR CONCENTRATION C, = 1.43E-03 mg/m3
EXPOSURE SCENARIO
Body weight BW = 7.00E+01 kg
Inhalation rate IR = 2.00E+01 m3/day
Exposure duration ED = 2.50E+01 yrs
Hours per day conversion 8.00E+00 hr/day
Exposure time ET =  3.33E-01 hr/24 hours
Days per week conversion 2.50E+00 days/week
Weeks per year conversion 5.00E+01 weeks/yr
Exposure frequency EF = 1.25E+02 days/yr
Averaging Time (carc. risk) AT = 2.56E+04 days
Averaging Time (non-carc. risk) AT = 9.13E+03 days
Chemical Intake (carc. risk) IT, = 1.66E-05 mg/kg-day
Chemical intake (non-carc. risk) T, = 4.65E-05 mg/kg-day
NON-CARCINOGENIC RISK (Chronic Risk)
Chemical Intake (non-carc. risk) T, =  4.65E-05 mg/kg-day
Reference dose RfD =  2.00E-02 mg/kg-day
Hazard Index HI =  2.33E-03
CARCINOGENIC RISK
Chemical Intake (carc. risk) IT, =  1.66E-05 mg/kg-day
Slope factor (potency) SF = 1.75E-01 1/(mg/kg-day)
Cancer Risk Risk = 2.90E-06
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SITE ASSESSMENT & MITIGATION VAPOR RISK ASSESSMENT MODEL Page 1-2

Risk Calculations

Project Name: BRC Former Boeing C-6 Facility, Los Angeles, California

Chemical: cis-1,2-Dichloroethylene (cis 1,2-DCE)
Variable Descriptions

CALCULATION OF SOIL GAS CONCENTRATION
A. SOURCE - Free Product/Soil>100mg/kg.

Mole fraction MF
Molecular weight MW
Vapor pressure VP
Universal gas constant R
Temperature T
Calculated soil gas concentration C.4(fp)
B. SOURCE - Groundwater
Water contamination level Cw
Henry's Law Constant H
Calculated soil gas concentration C.slgw)
C. SOURCE - Soil <100 mg/kg
Soil contamination level C
Henry's Law Constant H
Bulk density (dry) P
Air-filled porosity 0,
Water-filled porosity 0,
Weight fraction of organic carbon foc
Organic carbon partition coefficient Koc
Soil/water distribution coef. Ky
Calculated soil gas concentration Cyy(s)
D. SOURCE - Measured Soil Gas
Measured soil gas concentration Ceg(m)

0.00E+00
9.70E+04
2.40E-04
8.20E-05
2.93E+02
0.00E+00

9.00E+00
1.70E-01
1.53E+00

1.70E-01
1.50E+00

2.84E-01
1.50E-01
4.00E-03
3.60E+01
1.44E-01
0.00E+00

E. SOIL GAS CONCENTRATION USED IN RISK CALCULATIONS >>>>

DIFFUSIVE TRANSPORT UPWARD IN UNSATURATED ZONE

Total porosity 0
Air-filled porosity 0,
Diffusion coefficient in air D,
Effective diffusion coefficient D,
Depth of contamination or Csg X
Calculated Flux F,

4.34E-01
2.84E-01
7.40E-02
5.94E-03

1.98E+01
1.65E-04

Version: November 1999

Units

dimensionless
mg/mole

atm
atm-m3/mole-K
K

mg/m3

ug/l
dimensionless
mg/m3

mg/kg
dimensionless
gm/cc

dimensionless
dimensionless
dimensionless
cm3/gm
cm3/gm
mg/m3

mg/m3 (ug/l)

1.53E+00 mg/m3

dimensionless
dimensionless
cm2/sec
cm2/sec

m
mg/m2-hour

BOE-C6-0128949



SITE ASSESSMENT & MITIGATION VAPOR RISK ASSESSMENT MODEL Page 2-2

Risk Calculations

CALCULATING VAPOR CONCENTRATION IN BUILDING

A.INDOOR AIR COMPONENT
Floor area of building
% of floor area that flux occurs
Attenuation factor(Crack factor)
Flux area within building
Interior Height of building
Volume of building
Exchange rate of air
Ventilation rate
Indoor air component

B. OUTDOOR AIR COMPONENT
Downwind contamination length
Wind speed
Height of building openings

(or height of breathing zone)

Outdoor air component

C. TOTAL INDOOR AIR CONCENTRATION

EXPOSURE SCENARIO
Body weight
Inhalation rate
Exposure duration
Hours per day
Exposure time
Days per week
Weeks per year
Exposure frequency
Averaging Time (carc. risk)
Averaging Time (non-carc. risk)

Chemical Intake (carc. risk)
Chemical Intake (non-carc. risk)

NON-CARCINOGENIC RISK (Chronic Risk)

Chemical Intake (non-carc. risk)
Reference dose
Hazard Index

CARCINOGENIC RISK
Chemical Intake (carc. risk)

Slope factor (potency)
Cancer Risk

BW =
IR =
ED =
conversion
ET =
conversion
conversion
EF

AT =
AT =

T, =
IThe =

IToe
RfD
Hi

SF =
Risk =

Version: November 1999

9.68E+02 m2

1.00E+00 dimensionless
1.00E-02 dimensionless
9.68E+00 m2

2.44E+00 m

2.36E+03 m3

8.30E-01 exchanges/hr
1.96E+03 m3/hr
8.15E-07 mg/m3

m
m/hr
m

0.00E+00 mg/m3
8.15E-07 mg/m3

7.00E+01 kg
2.00E+01 m3/day
2.50E+01 yrs
8.00E+00 hr/day
3.33E-01 hr/24 hours
2.50E+00 days/week
5.00E+01 weeks/yr
1.25E+02 days/yr
2.56E+04 days
9.13E+03 days

9.48E-09 mg/kg-day
2.66E-08 mg/kg-day

2.66E-08 mg/kg-day
1.00E-02 mg/kg-day
2.66E-06

9.48E-09 mg/kg-day
0.00E+00 1/(mg/kg-day)
No Slope Factor

BOE-C6-0128950



SITE ASSESSMENT & MITIGATION VAPOR RISK ASSESSMENT MODEL Page 1-2

Risk Calculations

Project Name: BRC Former Boeing C-6 Facility, Los Angeles, California

Chemical: trans-1,2-Dichloroethylene (trans-1,2-DCE)

Variable Descriptions

CALCULATION OF SOIL GAS CONCENTRATION
A. SOURCE - Free Product/Soil>100mg/kg.

Mole fraction MF
Molecular weight MwW
Vapor pressure VP
Universal gas constant R
Temperature T
Calculated soil gas concentration C.o(fp)
B. SOURCE - Groundwater
Water contamination level Cu
Henry's Law Constant H
Calculated soil gas concentration Csglaw)
C. SOURCE - Soil <100 mg/kg
Soil contamination level Ci
Henry's Law Constant H
Bulk density (dry) Pb
Air-filled porosity 0,
Water-filled porosity Oy
Weight fraction of organic carbon foc
Organic carbon partition coefficient Koc
Soil/water distribution coef. Ky
Calculated soil gas concentration Csq(s)
D. SOURCE - Measured Soil Gas
Measured soil gas concentration Ceg(m)

0.00E+00
9.70E+04
7.61E-02
8.20E-05
2.93E+02
0.00E+00

1.50E+01
3.80E-01
5.70E+00

3.80E-01
1.50E+00

2.84E-01
1.50E-01
4.00E-03
3.80E+01
1.52E-01
0.00E+00

E. SOIL GAS CONCENTRATION USED IN RISK CALCULATIONS >>>>

DIFFUSIVE TRANSPORT UPWARD IN UNSATURATED ZONE

Total porosity 0
Air-filled porosity 0,
Diffusion coefficient in air D,
Effective diffusion coefficient D,
Depth of contamination or Csg X
Calculated Flux Fy

4.34E-01
2.84E-01
7.10E-02
5.70E-03
1.98E+01
5.90E-04

Version: November 1999

Units

dimensionless
mg/mole

atm
atm-m3/mole-K
K

mg/m3

ug/l
dimensionless
mg/m3

mg/kg
dimensionless
gm/cc
dimensionless
dimensionless
dimensionless
cm3/gm
cm3/gm
mg/m3

mg/m3 (ug/l)

5.70E+00 mg/m3

dimensionless
dimensionless
cm2/sec
cm2/sec

m
mg/m2-hour

BOE-C6-0128951



SITE ASSESSMENT & MITIGATION VAPOR RISK ASSESSMENT MODEL Page 2-2
Risk Calculations Version: November 1999

CALCULATING VAPOR CONCENTRATION IN BUILDING
A. INDOOR AIR COMPONENT

Floor area of building A = 9.68E+02 m2
% of floor area that flux occurs 1.00E+00 dimensionless
Attenuation factor(Crack factor) Sy = 1.00E-02 dimensionless
Flux area within building Af = 9.68E+00 m2
Interior Height of building Ry = 2.44E+00 m
Volume of building \% = 2.36E+03 m3
Exchange rate of air E = 8.30E-01 exchanges/hr
Ventilation rate Q = 1.96E+03 m3/hr
Indoor air component o = 2.91E-06 mg/m3
B. OUTDOOR AIR COMPONENT
Downwind contamination length L = m
Wind speed u = m/hr
Height of building openings h = m
(or height of breathing zone)
Outdoor air component C. = 0.00E+00 mg/m3
C. TOTAL INDOOR AIR CONCENTRATION C, = 291E-06 mg/m3
EXPOSURE SCENARIO
Body weight BW = 7.00E+01 kg
Inhalation rate IR = 2.00E+01 m3/day
Exposure duration ED = 2.50E+01 yrs
Hours per day conversion 8.00E+00 hr/day
Exposure time ET = 3.33E-01 hr/24 hours
Days per week conversion 2.50E+00 days/week
Weeks per year conversion 5.00E+01 weeks/yr
Exposure frequency EF = 1.25E+02 days/yr
Averaging Time (carc. risk) AT = 256E+04 days
Averaging Time (non-carc. risk) AT = 9.13E+03 days
Chemical Intake (carc. risk) IT, = 3.39E-08 mg/kg-day
Chemical Intake (non-carc. risk) Ty = 9.51E-08 mg/kg-day
NON-CARCINOGENIC RISK (Chronic Risk)
Chemical Intake (non-carc. risk) Ty =  9.51E-08 mg/kg-day
Reference dose RfD =  2.00E-02 mg/kg-day
Hazard Index Hi =  4.75E-06
CARCINOGENIC RISK
Chemical Intake (carc. risk) IT, =  3.39E-08 mg/kg-day
Slope factor (potency) SF = 0.00E+00 1/(mg/kg-day)
Cancer Risk Risk = No Slope Factor

BOE-C6-0128952



SITE ASSESSMENT & MITIGATION VAPOR RISK ASSESSMENT MODEL Page 1-2

Risk Calculations

Project Name: BRC Former Boeing C-6 Facility, Los Angeles, California

Chemical: Toluene
Variable Descriptions

CALCULATION OF SOIL GAS CONCENTRATION
A. SOURCE - Free Product/Soil>100mg/kg.

Mole fraction MF =
Molecular weight MW =
Vapor pressure VP =
Universal gas constant R =
Temperature T =
Calculated soil gas concentration Cq(fp) =
B. SOURCE - Groundwater
Water contamination level Cyu =
Henry's Law Constant H =
Calculated soil gas concentration Cylgw) =
C. SOURCE - Soil <100 mg/kg
Soil contamination level C =
Henry's Law Constant H =
Bulk density (dry) Po =
Air-filled porosity 0, =
Water-filled porosity 6, =
Weight fraction of organic carbon foc =
Organic carbon partition coefficient Koc =
Soil/water distribution coef. Ky =
Calculated soil gas concentration Csy(s) =
D. SOURCE - Measured Soil Gas
Measured soil gas concentration Cyg(m) =

0.00E+00
9.20E+04
3.74E-02
8.20E-05
2.93E+02
0.00E+00

9.00E+00
2.70E-01
2.43E+00

2.70E-01
1.50E+00
2.84E-01
1.50E-01
4.00E-03
1.40E+02
5.60E-01
0.00E+00

E. SOIL GAS CONCENTRATION USED IN RISK CALCULATIONS >>>>

DIFFUSIVE TRANSPORT UPWARD IN UNSATURATED ZONE

Total porosity 3] =

Air-filled porosity 0, =
Diffusion coefficient in air D, =
Effective diffusion coefficient D, =
Depth of contamination or Csg X =
Calculated Flux F, =

4.34E-01
2.84E-01
8.70E-02
6.98E-03
1.98E+01
3.08E-04

Version: November 1999

Units

dimensionless
mg/mole

atm
atm-m3/mole-K
K

mg/m3

ug/l
dimensionless
mg/m3

mg/kg
dimensionless
gm/cc
dimensionless
dimensionless
dimensionless
cm3/gm
cm3/gm
mg/m3

mg/m3 (ug/l)

2.43E+00 mg/m3

dimensionless
dimensionless
cm2/sec
cm2/sec

m
mg/m2-hour

BOE-C6-0128953



SITE ASSESSMENT & MITIGATION VAPOR RISK ASSESSMENT MODEL Page 2-2

Risk Calculations

CALCULATING VAPOR CONCENTRATION IN BUILDING

A. INDOOR AIR COMPONENT
Floor area of building
% of floor area that flux occurs
Attenuation factor(Crack factor)
Flux area within building
Interior Height of building
Volume of building
Exchange rate of air
Ventilation rate
Indoor air component

B. OUTDOOR AIR COMPONENT
Downwind contamination length
Wind speed
Height of building openings

(or height of breathing zone)

Outdoor air component

C. TOTAL INDOOR AIR CONCENTRATION

EXPOSURE SCENARIO
Body weight
Inhalation rate
Exposure duration
Hours per day
Exposure time
Days per week
Weeks per year
Exposure frequency
Averaging Time (carc. risk)
Averaging Time (non-carc. risk)

Chemical Intake (carc. risk)
Chemical Intake (non-carc. risk)

NON-CARCINOGENIC RISK (Chronic Risk)

Chemical Intake (non-carc. risk)
Reference dose
Hazard Index

CARCINOGENIC RISK
Chemical Intake (carc. risk)

Slope factor (potency)
Cancer Risk

opm<
|

o0 c -
n un

BW =
IR =
ED =
conversion
ET =
conversion
conversion
EF

AT =
AT =

IT, =
IT, =

IThe
RfD
HI

1]

IT, =

SF =
Risk =

Version: November 1999

9.68E+02 m2

1.00E+00 dimensionless
1.00E-02 dimensionless
9.68E+00 m?2
244E+00 m

2.36E+03 m3

8.30E-01 exchanges/hr
1.96E+03 m3/hr
1.52E-06 mg/m3

m
m/hr
m

0.00E+00 mg/m3
1.52E-06 mg/m3

7.00E+01 kg
2.00E+01 m3/day
2.50E+01 yrs
8.00E+00 hr/day
3.33E-01 hr/24 hours
2.50E+00 days/week
5.00E+01 weeks/yr
1.25E+02 days/yr
2.56E+04 days
9.13E+03 days

1.77E-08 mg/kg-day
4 97E-08 mgl/kg-day

4.97E-08 mg/kg-day
8.57E-02 mg/kg-day
5.79E-07

1.77E-08 mg/kg-day
0.00E+00 1/(mg/kg-day)
No Slope Factor

BOE-C6-0128954



SITE ASSESSMENT & MITIGATION VAPOR RISK ASSESSMENT MODEL

Risk Calculations

Project Name: BRC Former Boeing C-6 Facility, Los Angeles, California

Chemical: 1,1,2-TCA
Variable Descriptions

CALCULATION OF SOIL GAS CONCENTRATION
A. SOURCE - Free Product/Soil>100mg/kg.

Mole fraction MF
Molecular weight MW
Vapor pressure VP
Universal gas constant R
Temperature T
Calculated soil gas concentration Cy4(fp)
B. SOURCE - Groundwater
Water contamination level C.
Henry's Law Constant H
Calculated soil gas concentration Csq(aw)
C. SOURCE - Soil <100 mg/kg
Soil contamination level C
Henry's Law Constant H
Bulk density (dry) Pb
Air-filled porosity 6,
Water-filled porosity Oy
Weight fraction of organic carbon foc
Organic carbon partition coefficient Koe
Soil/water distribution coef. Ky
Calculated soil gas concentration Cey(s)
D. SOURCE - Measured Soil Gas
Measured soil gas concentration Cso(m)

0.00E+00
1.30E+05
3.10E-02
8.20E-05
2.93E+02
0.00E+00

1.30E+00
3.70E-02
4.81E-02

3.70E-02
1.50E+00

2.84E-01
1.50E-01
4.00E-03
7.50E+01
3.00E-01
0.00E+00

E. SOIL GAS CONCENTRATION USED IN RISK CALCULATIONS >>>>

DIFFUSIVE TRANSPORT UPWARD IN UNSATURATED ZONE

Total porosity 6
Air-filled porosity 0,
Diffusion coefficient in air D,
Effective diffusion coefficient D,
Depth of contamination or Csg X
Calculated Flux F,

4.34E-01
2.84E-01
7.80E-02
6.26E-03
1.98E+01
5.47E-06

Page 1-2

Version: November 1999

Units

dimensionless
mg/mole

atm
atm-m3/mole-K
K

mg/m3

ug/l
dimensionless
mg/m3

mg/kg
dimensionless
gm/cc
dimensionless
dimensionless
dimensionless
cm3/gm
cm3/gm
mg/m3

mg/m3 {ug/l)

4.81E-02 mg/m3

dimensionless
dimensionless
cm2/sec
cm2/sec

m
mg/m2-hour

BOE-C6-0128955



SITE ASSESSMENT & MITIGATION VAPOR RISK ASSESSMENT MODEL Page 2-2
Risk Calculations Version: November 1999

CALCULATING VAPOR CONCENTRATION IN BUILDING
A. INDOOR AIR COMPONENT

Floor area of building A = 9.68E+02 m2

% of floor area that flux occurs 1.00E+00 dimensionless
Attenuation factor(Crack factor) Sp = 1.00E-02 dimensionless
Flux area within building Af = 9.68E+00 m2

Interior Height of building R, = 244E+00 m

Volume of building \Y = 2.36E+03 m3
Exchange rate of air E = 8.30E-01 exchanges/hr
Ventilation rate Q =  1.96E+03 m3/hr
Indoor air component C; = 2.70E-08 mg/m3

B. OUTDOOR AIR COMPONENT

Downwind contamination length L = m
Wind speed u = m/hr
Height of building openings h = m
(or height of breathing zone)
Outdoor air component C, = 0.00E+00 mg/m3
C. TOTAL INDOOR AIR CONCENTRATION C, = 2.70E-08 mg/m3
EXPOSURE SCENARIO
Body weight BW = 7.00E+01 kg
Inhalation rate IR = 2.00E+01 m3/day
Exposure duration ED = 2.50E+01 yrs
Hours per day conversion 8.00E+00 hr/day
Exposure time ET = 3.33E-01 hr/24 hours
Days per week conversion 2.50E+00 days/week
Weeks per year conversion 5.00E+01 weeks/yr
Exposure frequency EF = 1.25E+02 days/yr
Averaging Time (carc. risk) AT = 2.56E+04 days
Averaging Time (non-carc. risk) AT = 9.13E+03 days
Chemical Intake (carc. risk) T, = 3.14E-10 mg/kg-day
Chemical Intake (non-carc. risk) ITpe = 8.81E-10 mg/kg-day

NON-CARCINOGENIC RISK (Chronic Risk)

Chemical Intake (non-carc. risk) IThe =  8.81E-10 mg/kg-day
Reference dose RfD =  4.00E-03 mg/kg-day
Hazard Index HI = 2.20E-07

CARCINOGENIC RISK

Chemical Intake (carc. risk) iT, = 3.14E-10 mg/kg-day
Slope factor (potency) SF = 5.70E-02 1/(mg/kg-day)
Cancer Risk Risk = 1.79E-11

BOE-C6-0128956



SITE ASSESSMENT & MITIGATION VAPOR RISK ASSESSMENT MODEL Page 1-2

Risk Calculations

Project Name: BRC Former Boeing C-6 Facility, Los Angeles, California

Chemical: Trichloroethlyene (TCE)
Variable Descriptions

CALCULATION OF SOIL GAS CONCENTRATION
A. SOURCE - Free Product/Soil>100mg/kg.

Mole fraction MF
Molecular weight Mw
Vapor pressure VP
Universal gas constant R
Temperature T
Calculated soil gas concentration Cso(fp)
B. SOURCE - Groundwater
Water contamination level Cu
Henry's Law Constant H
Calculated soil gas concentration Csqlaw)
C. SOURCE - Soil < 100 mg/kg
Soil contamination level C
Henry's Law Constant H
Bulk density (dry) Pb
Air-filled porosity 8,
Water-filled porosity Ow
Weight fraction of organic carbon foc
Organic carbon partition coefficient Koe
Soil/water distribution coef. Ky
Calculated soil gas concentration Cyy(s)
D. SOURCE - Measured Soil Gas
Measured soil gas concentration Cog(m)

0.00E+00
1.30E+05
7.61E-02
8.20E-05
2.93E+02
0.00E+00

1.10E+03
4.20E-01
4.62E+02

4.20E-01
1.50E+00

2.84E-01
1.50E-01
4.00E-03
9.40E+01
3.76E-01
0.00E+00

E. SOIL GAS CONCENTRATION USED IN RISK CALCULATIONS >>>>

DIFFUSIVE TRANSPORT UPWARD IN UNSATURATED ZONE

Total porosity 0
Air-filled porosity 0,
Diffusion coefficient in air D,
Effective diffusion coefficient D,
Depth of contamination or Csg X
Calculated Flux F,

4.34E-01
2.84E-01
7.90E-02
6.34E-03
1.98E+01
5.32E-02

Version: November 1999

Units

dimensionless
mg/mole

atm
atm-m3/mole-K
K

mg/m3

ug/l
dimensionless
mg/m3

mg/kg
dimensionless
gm/cc
dimensionless
dimensionless
dimensionless
cm3/gm
cm3/gm
mg/m3

mg/m3 (ug/l)

4.62E+02 mg/m3

dimensionless
dimensionless
cm2/sec
cm2/sec

m
mg/m2-hour

BOE-C6-0128957



SITE ASSESSMENT & MITIGATION VAPOR RISK ASSESSMENT MODEL

Risk Calculations

CALCULATING VAPOR CONCENTRATION IN BUILDING

A. INDOOR AIR COMPONENT
Floor area of building
% of floor area that flux occurs
Attenuation factor(Crack factor)
Flux area within building
Interior Height of building
Volume of building
Exchange rate of air
Ventilation rate
Indoor air component

B. OUTDOOR AIR COMPONENT
Downwind contamination length
Wind speed
Height of building openings

(or height of breathing zone)

Outdoor air component

C. TOTAL INDOOR AIR CONCENTRATION

EXPOSURE SCENARIO
Body weight
Inhalation rate
Exposure duration
Hours per day
Exposure time
Days per week
Weeks per year
Exposure frequency
Averaging Time (carc. risk)
Averaging Time (non-carc. risk)

Chemical Intake (carc. risk)
Chemical Intake (non-carc. risk)

NON-CARCINOGENIC RISK (Chronic Risk)

Chemical Intake (non-carc. risk)
Reference dose
Hazard Index

CARCINOGENIC RISK
Chemical Intake (carc. risk)

Slope factor (potency)
Cancer Risk

Ter opm<
I ]

BW =
IR =
ED =
conversion

ET =
conversion

conversion

EF =
AT =
AT =

IT, =
] =

IThe =
RfD =
Hi =

SF =
Risk =

Page 2-2

Version: November 1999

9.68E+02 m2

1.00E+00 dimensionless
1.00E-02 dimensionless
9.68E+00 m2
2.44E+00 m

2.36E+03 m3

8.30E-01 exchanges/hr
1.96E+03 m3/hr
2.63E-04 mg/m3

m
m/hr
m

0.00E+00 mg/m3
2.63E-04 mg/m3

7.00E+01 kg
2.00E+01 m3/day
2.50E+01 yrs
8.00E+00 hr/day
3.33E-01 hr/24 hours
2.50E+00 days/week
5.00E+01 weeks/yr
1.25E+02 days/yr
2.56E+04 days
9.13E+03 days

3.06E-06 mg/kg-day
8.57E-06 mg/kg-day

8.57E-06 mg/kg-day
1.71E-01 mg/kg-day
5.00E-05

3.06E-06 mg/kg-day
1.00E-02 1/(mg/kg-day)
3.06E-08

BOE-C6-0128958



SITE ASSESSMENT & MITIGATION VAPOR RISK ASSESSMENT MODEL Page 1-2

Risk Calculations

Project Name: BRC Former Boeing C-6 Facility, Los Angeles, California

Chemical: Trichlorofluoromethane (Freon 11)
Variable Descriptions

CALCULATION OF SOIL GAS CONCENTRATION
A. SOURCE - Free Product/Soil>100mg/kg.

Mole fraction MF =
Molecular weight MW =
Vapor pressure VP
Universal gas constant R
Temperature T
Calculated soil gas concentration Csy(fp) =
B. SOURCE - Groundwater
Water contamination level Cu =
Henry's Law Constant H =
Calculated soil gas concentration Coolaw) =
C. SOURCE - Soil <100 mg/kg
Soil contamination level C =
Henry's Law Constant H =
Bulk density (dry) Pb =
Air-filled porosity 6, =
Water-filled porosity Ow =
Weight fraction of organic carbon foc =
Organic carbon partition coefficient Koc =
Soil/water distribution coef. Ky =
Calculated soil gas concentration Csols) =
D. SOURCE - Measured Soil Gas
Measured soil gas concentration Ceg(m) =

0.00E+00
1.40E+05
1.05E+00
8.20E-05
2.93E+02
0.00E+00

5.20E-01
4.00E+00
2.08E+00

4.00E+00
1.50E+00
2.84E-01
1.50E-01
4.00E-03
1.60E+02
6.40E-01
0.00E+00

E. SOIL GAS CONCENTRATION USED IN RISK CALCULATIONS >>>>

DIFFUSIVE TRANSPORT UPWARD IN UNSATURATED ZONE

Total porosity 6 =

Air-filled porosity 6, =
Diffusion coefficient in air D, =
Effective diffusion coefficient D. =
Depth of contamination or Csg X

Calculated Flux Fy =

4.34E-01
2.84E-01
8.70E-02
6.98E-03
1.98E+01
2.64E-04

Version: November 1999

Units

dimensionless
mg/mole

atm
atm-m3/mole-K
K

mg/m3

ug/l
dimensionless
mg/m3

mg/kg
dimensionless
gm/cc

dimensionless
dimensionless
dimensionless
cm3/gm
cm3/gm
mg/m3

mg/m3 (ug/l)

2.08E+00 mg/m3

dimensionless
dimensionless
cm2/sec
cm2/sec

m
mg/m2-hour

BOE-C6-0128959



SITE ASSESSMENT & MITIGATION VAPOR RISK ASSESSMENT MODEL Page 2-2

Risk Calculations

CALCULATING VAPOR CONCENTRATION IN BUILDING

A. INDOOR AIR COMPONENT
Floor area of building
% of floor area that flux occurs
Attenuation factor(Crack factor)
Flux area within building
Interior Height of building
Volume of building
Exchange rate of air
Ventilation rate
Indoor air component

B. OUTDOOR AIR COMPONENT
Downwind contamination length
Wind speed
Height of building openings

(or height of breathing zone)

Outdoor air component

C. TOTAL INDOOR AIR CONCENTRATION

EXPOSURE SCENARIO
Body weight
Inhalation rate
Exposure duration
Hours per day
Exposure time
Days per week
Weeks per year
Exposure frequency
Averaging Time (carc. risk)
Averaging Time (non-carc. risk)

Chemical Intake (carc. risk)
Chemical Intake (non-carc. risk)

NON-CARCINOGENIC RISK (Chronic Risk)

Chemical Intake (non-carc. risk)
Reference dose
Hazard Index

CARCINOGENIC RISK
Chemical Intake (carc. risk)

Slope factor (potency)
Cancer Risk

A =

Af =

Py
-3
I

opom<
|

c
|

BW =
IR =
ED =
conversion

ET =
conversion

conversion

EF =
AT =
AT =

IT, =
The =

RfD =
Hi =

SF =
Risk =

Version: November 1999

9.68E+02 m2

1.00E+00 dimensionless
1.00E-02 dimensionless
9.68E+00 m2

2.44E+00 m

2.36E+03 m3

8.30E-01 exchanges/hr
1.96E+03 m3/hr
1.30E-06 mg/m3

m
m’hr
m

0.00E+00 mg/m3
1.30E-06 mg/m3

7.00E+01 kg
2.00E+01 m3/day
2.50E+01 yrs
8.00E+00 hr/day
3.33E-01 hr/24 hours
2.50E+00 days/week
5.00E+01 weeks/yr
1.25E+02 days/yr
2.56E+04 days
9.13E+03 days

1.52E-08 mg/kg-day
4.25E-08 mg/kg-day

4.25E-08 mg/kg-day
2.00E-01 mg/kg-day
2.13E-07

1.52E-08 mg/kg-day
0.00E+00 1/(mg/kg-day)
No Slope Factor

BOE-C6-0128960



SITE ASSESSMENT & MITIGATION VAPOR RISK ASSESSMENT MODEL Page 1-2

Risk Calculations

Project Name: BRC Former Boeing C-6 Facility, Los Angeles, California

Chemical: 1,2,4 - Trimethylbenzene
Variable Descriptions

CALCULATION OF SOIL GAS CONCENTRATION
A. SOURCE - Free Product/Soil>100mg/kg.

Mole fraction MF
Molecular weight MW
Vapor pressure VP
Universal gas constant R
Temperature T
Calculated soil gas concentration Ceylfp)
B. SOURCE - Groundwater
Water contamination level Cw
Henry's Law Constant H
Calculated soil gas concentration Ceg(gw)
C. SOURCE - Soil <100 mg/kg
Soil contamination level C
Henry's Law Constant H
Bulk density (dry) P
Air-filled porosity 0,
Water-filled porosity B,
Weight fraction of organic carbon foe
Organic carbon partition coefficient Koe
Soil/water distribution coef. Ky
Calculated soil gas concentration Cqs(s)
D. SOURCE - Measured Soil Gas
Measured soil gas concentration Csg(m)

0.00E+00
1.20E+05
2.76E-03
8.20E-05
2.93E+02
0.00E+00

2.10E-01
2.30E-01
4.83E-02

2.30E-01
1.50E+00

2.84E-01
1.50E-01
4.00E-03
3.70E+03
1.48E+01
0.00E+00

E. SOIL GAS CONCENTRATION USED IN RISK CALCULATIONS >>>>

DIFFUSIVE TRANSPORT UPWARD IN UNSATURATED ZONE

Total porosity 0
Air-filled porosity 8,
Diffusion coefficient in air D,
Effective diffusion coefficient D,
Depth of contamination or Csg X
Calculated Flux F,

4.34E-01
2.84E-01
7.50E-02
6.02E-03
1.98E+01
5.28E-06

Version: November 1999

Units

dimensionless
mg/mole

atm
atm-m3/mole-K
K

mg/m3

ug/l
dimensionless
mg/m3

mg/kg
dimensionless
gm/cc

dimensionless
dimensionless
dimensionless
cm3/gm
cm3/gm
mg/m3

mg/m3 (ug/l)

4.83E-02 mg/m3

dimensionless
dimensionless
cm2/sec
cm2/sec

m
mg/m2-hour

BOE-C6-0128961



SITE ASSESSMENT & MITIGATION VAPOR RISK ASSESSMENT MODEL
Risk Calculations

Page 2-2

Version: November 1999

CALCULATING VAPOR CONCENTRATION IN BUILDING
A. INDOOR AIR COMPONENT

Floor area of building A = 9.68E+02 m2
% of floor area that flux occurs 1.00E+00 dimensionless
Attenuation factor(Crack factor) Sp = 1.00E-02 dimensionless
Flux area within building Af = 9.68E+00 m2
Interior Height of building R, = 244E+00 m
Volume of building \% = 2.36E+03 m3
Exchange rate of air E 8.30E-01 exchanges/hr
Ventilation rate Q 1.96E+03 m3/hr
Indoor air component Ci = 2.61E-08 mg/m3
. OUTDOOR AIR COMPONENT
Downwind contamination length L = m
Wind speed u m/hr
Height of building openings h = m
(or height of breathing zone)
Outdoor air component C, = 0.00E+00 mg/m3
C. TOTAL INDOOR AIR CONCENTRATION C; = 2.61E-08 mg/m3
EXPOSURE SCENARIO
Body weight BW = 7.00E+01 kg
Inhalation rate IR = 2.00E+01 m3/day
Exposure duration ED = 2.50E+01 yrs
Hours per day conversion 8.00E+00 hr/day
Exposure time ET = 3.33E-01 hr/24 hours
Days per week conversion 2.50E+00 days/week
Weeks per year conversion 5.00E+01 weeks/yr
Exposure frequency EF = 1.25E+02 days/yr
Averaging Time (carc. risk) AT = 2.56E+04 days
Averaging Time (non-carc. risk) AT =  9.13E+03 days
Chemical Intake (carc. risk) IT, = 3.03E-10 mg/kg-day
Chemical Intake (non-carc. risk) IThe = 8.51E-10 mg/kg-day
NON-CARCINOGENIC RISK (Chronic Risk)
Chemical Intake (non-carc. risk) IThe =  8.51E-10 mg/kg-day
Reference dose RfD 1.70E-03 mg/kg-day
Hazard Index Hi =  5.01E-07
CARCINOGENIC RISK
Chemical Intake {carc. risk) IT. =  3.03E-10 mg/kg-day
Slope factor (potency) SF = (0.00E+00 1/(mg/kg-day)
Cancer Risk Risk = No Slope Factor

BOE-C6-0128962



SITE ASSESSMENT & MITIGATION VAPOR RISK ASSESSMENT MODEL Page 1-2

Risk Calculations

Project Name: BRC Former Boeing C-6 Facility, Los Angeles, California

Chemical: 1,3,5 - Trimethylbenzene
Variable Descriptions

CALCULATION OF SOIL GAS CONCENTRATION
A. SOURCE - Free Product/Soii>100mg/kg.

Mole fraction MF
Molecular weight MW
Vapor pressure VP
Universal gas constant R
Temperature T
Calculated soil gas concentration Csq(fp)
B. SOURCE - Groundwater
Water contamination level Cw
Henry's Law Constant H
Calculated soil gas concentration Cs(gw)
C. SOURCE - Soil < 100 mg/kg
Soil contamination level C
Henry's Law Constant H
Bulk density (dry) Po
Air-filled porosity 0,
Water-filled porosity 0,
Weight fraction of organic carbon foc
Organic carbon partition coefficient Koe
Soil/water distribution coef. Ky
Calculated soil gas concentration Cso(s)
D. SOURCE - Measured Soil Gas
Measured soil gas concentration Csg(m)

0.00E+00
1.20E+05
3.26E-03
8.20E-05
2.93E+02
0.00E+00

5.10E-01
3.20E-01
1.63E-01

3.20E-01
1.50E+00

2.84E-01
1.50E-01
4.00E-03
8.20E+02
3.28E+00
0.00E+00

E. SOIL GAS CONCENTRATION USED IN RISK CALCULATIONS >>>>

DIFFUSIVE TRANSPORT UPWARD IN UNSATURATED ZONE

Total porosity 0
Air-filled porosity 0,
Diffusion coefficient in air D,
Effective diffusion coefficient D,
Depth of contamination or Csg X
Calculated Flux F,

4.34E-01
2.84E-01
7.50E-02
6.02E-03
1.98E+01
1.79E-05

Version: November 1999

Units

dimensionless
mg/mole

atm
atm-m3/mole-K
K

mg/m3

ug/l
dimensionless
mg/m3

mg/kg
dimensionless
gm/cc
dimensionless
dimensionless
dimensionless
cm3/gm
cm3/gm
mg/m3

mg/m3 (ugfl)

1.63E-01 mg/m3

dimensionless
dimensionless
cm2/sec
cm2/sec

m
mg/m2-hour
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SITE ASSESSMENT & MITIGATION VAPOR RISK ASSESSMENT MODEL Page 2-2
Risk Calculations Version: November 1999

CALCULATING VAPOR CONCENTRATION IN BUILDING
A. INDOOR AIR COMPONENT

Floor area of building A =  9.68E+02 m2
% of floor area that flux occurs 1.00E+00 dimensionless
Attenuation factor(Crack factor) Sy = 1.00E-02 dimensioniess
Flux area within building Af = 9.68E+00 m2
Interior Height of building R, = 244E+00 m
Volume of building Y = 2.36E+03 m3
Exchange rate of air E = 8.30E-01 exchanges/hr
Ventilation rate Q =  1.96E+03 m3/hr
Indoor air component C = 8.82E-08 mg/m3
B. OUTDOOR AIR COMPONENT
Downwind contamination length L = m
Wind speed u = m/hr
Height of building openings h = m
(or height of breathing zone)
Outdoor air component C, = 0.00E+00 mg/m3
C. TOTAL INDOOR AIR CONCENTRATION C, = 8.82E-08 mg/m3
EXPOSURE SCENARIO
Body weight BW = 7.00E+01 kg
Inhalation rate IR = 2.00E+01 m3/day
Exposure duration ED = 2.50E+01 yrs
Hours per day conversion 8.00E+00 hr/day
Exposure time ET =  3.33E-01 hr/24 hours
Days per week conversion 2.50E+00 days/week
Weeks per year conversion 5.00E+01 weeks/yr
Exposure frequency EF = 1.25E+02 days/yr
Averaging Time (carc. risk) AT = 2.56E+04 days
Averaging Time (non-carc. risk) AT = 9.13E+03 days
Chemical Intake (carc. risk) IT, = 1.02E-09 mg/kg-day
Chemical Intake (non-carc. risk) Ty = 2.88E-09 mg/kg-day
NON-CARCINOGENIC RISK (Chronic Risk)
Chemical Intake (non-carc. risk) IToe =  2.88E-09 mg/kg-day
Reference dose RfD =  1.70E-03 mg/kg-day
Hazard Index Hi =  1.69E-06
CARCINOGENIC RISK
Chemical Intake (carc. risk) IT, = 1.02E-09 mg/kg-day
Slope factor (potency) SF = 0.00E+00 1/(mg/kg-day)
Cancer Risk Risk = No Slope Factor

BOE-C6-0128964
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SITE ASSESSMENT & MITIGATION VAPOR RISK ASSESSMENT MODEL Page 1-2

Risk Calculations

Project Name: BRC Former Boeing C-6 Facility, Los Angeles, California

Chemical: 1,1 - Dichloroethane (1,1-DCA)
Variable Descriptions

CALCULATION OF SOIL GAS CONCENTRATION
A. SOURCE - Free Product/Soil>100mg/kg.

Mole fraction MF
Molecular weight MW
Vapor pressure VP
Universal gas constant R
Temperature T
Calculated soil gas concentration Csyl(fp)
B. SOURCE - Groundwater
Water contamination level Cu
Henry's Law Constant H
Calculated soil gas concentration Cso(aw)
C. SOURCE - Soil < 100 mg/kg
Soil contamination level C
Henry's Law Constant H
Bulk density (dry) Pb
Air-filled porosity 0,
Water-filled porosity Ow
Weight fraction of organic carbon foc
Organic carbon partition coefficient Koc
Soil/water distribution coef. Kq
Calculated soil gas concentration Cey(s)
D. SOURCE - Measured Soil Gas
Measured soil gas concentration Csg(m)

0.00E+00
9.90E+04
3.08E-01
8.20E-05
2.93E+02
0.00E+00

1.30E+01
2.30E-01
2.99E+00

2.30E-01
1.50E+00

2.84E-01
1.50E-01
4.00E-03
5.30E+01
2.12E-01
0.00E+00

E. SOIL GAS CONCENTRATION USED IN RISK CALCULATIONS >>>>

DIFFUSIVE TRANSPORT UPWARD IN UNSATURATED ZONE

Total porosity 0
Air-filled porosity 0,
Diffusion coefficient in air D,
Effective diffusion coefficient D,
Depth of contamination or Csg X
Calculated Flux F,

4.34E-01
2.84E-01
7.40E-02
5.94E-03

1.98E+01
3.23E-04

Version: November 1999

Units

dimensionless
mg/mole

atm
atm-m3/mole-K
K

mg/m3

ug/l
dimensionless
mg/m3

mg/kg
dimensionless
gm/cc

dimensionless
dimensionless
dimensionless
cm3/gm
cm3/gm
mg/m3

mg/m3 (ugll)

2.99E+00 mg/m3

dimensionless
dimensionless
cm2/sec
cm2/sec

m
mg/m2-hour
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SITE ASSESSMENT & MITIGATION VAPOR RISK ASSESSMENT MODEL

Risk Calculations

CALCULATING VAPOR CONCENTRATION IN BUILDING

A. INDOOR AIR COMPONENT
Floor area of building
% of floor area that flux occurs
Attenuation factor(Crack factor)
Flux area within building
Interior Height of building
Volume of building
Exchange rate of air
Ventilation rate
Indoor air component

B. OUTDOOR AIR COMPONENT
Downwind contamination length
Wind speed
Height of building openings

(or height of breathing zone)

Outdoor air component

C. TOTAL INDOOR AIR CONCENTRATION

EXPOSURE SCENARIO
Body weight
Inhalation rate
Exposure duration
Hours per day
Exposure time
Days per week
Weeks per year
Exposure frequency
Averaging Time (carc. risk)
Averaging Time (non-carc. risk)

Chemical Intake (carc. risk)
Chemical Intake (non-carc. risk)

NON-CARCINOGENIC RISK (Chronic Risk)

Chemical Intake (non-carc. risk)
Reference dose
Hazard Index

CARCINOGENIC RISK
Chemical Intake (carc. risk)

Slope factor (potency)
Cancer Risk

opm<
1}

oCc
n

C, =

BW =
IR =
ED =
conversion
ET =
conversion
conversion
EF

AT =
AT =

IT, =
T, =

IThe =
RfD =
HI =

9.68E+02
1.00E+00
1.00E-02
9.68E+00
2.44E+00
2.36E+03
8.30E-01

1.96E+03
1.59E-06

0.00E+00
1.59E-06

7.00E+01
2.00E+01
2.50E+01
8.00E+00
3.33E-01
2.50E+00
5.00E+01
1.25E+02
2.56E+04
9.13E+03

1.85E-08
5.20E-08

5.20E-08
1.40E-01
3.71E-07

1.85E-08

5.70E-03
1.06E-10

Page 2-2

Version: November 1999

m2
dimensionless
dimensionless
m2

m

m3
exchanges/hr
m3/hr

mg/m3

m
m/hr
m

mg/m3
mg/m3

kg

m3/day

yrs

hr/day
hr/24 hours
days/week
weeks/yr
days/yr
days

days

mg/kg-day
mg/kg-day

mg/kg-day
mg/kg-day

mg/kg-day
1/(mg/kg-day)
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SITE ASSESSMENT & MITIGATION VAPOR RISK ASSESSMENT MODEL Page 1-2

Risk Calculations

Project Name: BRC Former Boeing C-6 Facility, Los Angeles, California

Chemical: 1,2-Dichloroethane (EDC)
Variable Descriptions

CALCULATION OF SOIL GAS CONCENTRATION
A. SOURCE - Free Product/Soil>100mg/kg.

Mole fraction MF
Molecular weight MW
Vapor pressure VP
Universal gas constant R
Temperature T
Calculated soil gas concentration Cq(fp)
B. SOURCE - Groundwater
Water contamination level Cu
Henry's Law Constant H
Calculated soil gas concentration C.glaw)
C. SOURCE - Soil < 100 mg/kg
Soil contamination level C
Henry's Law Constant H
Bulk density (dry) Pb
Air-filled porosity 0,
Water-filled porosity 0y,
Weight fraction of organic carbon foc
Organic carbon partition coefficient Koe
Soil/water distribution coef. Ky
Calculated soil gas concentration Csyls)
D. SOURCE - Measured Soil Gas
Measured soil gas concentration Cyg(m)

0.00E+00
9.90E+04
1.14E-01
8.20E-05
2.93E+02
0.00E+00

2.30E+00
4.00E-02
9.20E-02

4.00E-02
1.50E+00
2.84E-01
1.50E-01
4.00E-03
3.80E+01
1.52E-01
0.00E+00

E. SOIL GAS CONCENTRATION USED IN RISK CALCULATIONS >>>>

DIFFUSIVE TRANSPORT UPWARD IN UNSATURATED ZONE

Total porosity 0
Air-filled porosity 0,
Diffusion coefficient in air D,
Effective diffusion coefficient D,
Depth of contamination or Csg X
Calculated Flux F,

4.34E-01
2.84E-01
1.00E-01

8.03E-03
1.98E+01
1.34E-05

Version: November 1999

Units

dimensionless
mg/mole

atm
atm-m3/mole-K
K

mg/m3

ug/t
dimensionless
mg/m3

mg/kg
dimensionless
gm/cc
dimensionless
dimensionless
dimensionless
cm3/gm
cm3/gm
mg/m3

mg/m3 (ug/l)

9.20E-02 mg/m3

dimensionless
dimensionless
cm2/sec

cm2/sec
m
mg/m2-hour

BOE-C6-0128969



SITE ASSESSMENT & MITIGATION VAPOR RISK ASSESSMENT MODEL

Risk Calculations

CALCULATING VAPOR CONCENTRATION IN BUILDING

A. INDOOR AIR COMPONENT
Floor area of building
% of floor area that flux occurs
Attenuation factor(Crack factor)
Flux area within building
Interior Height of building
Volume of building
Exchange rate of air
Ventilation rate
Indoor air component

B. OUTDOOR AIR COMPONENT
Downwind contamination length
Wind speed
Height of building openings

(or height of breathing zone)

Outdoor air component

C. TOTAL INDOOR AIR CONCENTRATION

EXPOSURE SCENARIO
Body weight
Inhalation rate
Exposure duration
Hours per day
Exposure time
Days per week
Weeks per year
Exposure frequency
Averaging Time (carc. risk)
Averaging Time (non-carc. risk)

Chemical Intake (carc. risk)
Chemical Intake (non-carc. risk)

NON-CARCINOGENIC RISK (Chronic Risk)

Chemical Intake (non-carc. risk)
Reference dose
Hazard Index

CARCINOGENIC RISK
Chemical Intake (carc. risk)

Slope factor (potency)
Cancer Risk

opom<

cr
I

Ct =

BW
IR
ED =
conversion
ET =
conversion
conversion
EF

AT =
AT =

T, =
Toe =

IThe =
RfD =
Hi =

Page 2-2

Version: November 1999

9.68E+02 m2

1.00E+00 dimensionless
1.00E-02 dimensionless
9.68E+00 m2

2.44E+00 m

2.36E+03 m3

8.30E-01 exchanges/hr
1.96E+03 m3/hr
6.63E-08 mg/m3

m
m/hr
m

0.00E+00 mg/m3
6.63E-08 mg/m3

7.00E+01 kg
2.00E+01 m3/day
2.50E+01 yrs
8.00E+00 hr/day
3.33E-01 hr/24 hours
2.50E+00 days/week
5.00E+01 weeks/yr
1.25E+02 days/yr

2 56E+04 days
9.13E+03 days

7.70E-10 mg/kg-day
2.16E-09 mg/kg-day

2.16E-09 mg/kg-day
1.14E-01 mg/kg-day
1.89E-08

7.70E-10 mg/kg-day
7.00E-02 1/(mg/kg-day)
5.39E-11
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SITE ASSESSMENT & MITIGATION VAPOR RISK ASSESSMENT MODEL

Risk Calculations

Project Name: BRC Former Boeing C-6 Facility, Los Angeles, California

Chemical: 1,1-Dichloroethylene (1,1-DCE)
Variable Descriptions

CALCULATION OF SOIL GAS CONCENTRATION
A. SOURCE - Free Product/Soil>100mg/kg.

Mole fraction MF
Molecular weight MW
Vapor pressure VP
Universal gas constant R
Temperature T
Calculated soil gas concentration Ceq(fp)
B. SOURCE - Groundwater
Water contamination level Cw
Henry's Law Constant H
Calculated soil gas concentration Ceolgw)
C. SOURCE - Soil <100 mg/kg
Soil contamination level C
Henry's Law Constant H
Bulk density (dry) Pb
Air-filled porosity 0,
Water-filled porosity 0,
Weight fraction of organic carbon foc
Organic carbon partition coefficient Koc
Soil/water distribution coef. Ky
Calculated soil gas concentration Csyls)
D. SOURCE - Measured Soil Gas
Measured soil gas concentration Csy(m)

0.00E+00
9.70E+04
7.78E-01
8.20E-05
2.93E+02
0.00E+00

1.20E+02
1.10E+00
1.32E+02

1.10E+00
1.50E+00
2.84E-01
1.50E-01
4.00E-03
6.50E+01
2.60E-01
0.00E+00

E. SOIL GAS CONCENTRATION USED IN RISK CALCULATIONS >>>>

DIFFUSIVE TRANSPORT UPWARD IN UNSATURATED ZONE

Total porosity 0
Air-filled porosity 0,
Diffusion coefficient in air D,
Effective diffusion coefficient D.
Depth of contamination or Csg X
Calculated Flux F,

4.34E-01
2.84E-01
9.00E-02
7.22E-03
1.98E+01
1.73E-02

Page 1-2

Version: November 1999

Units

dimensionless
mg/mole

atm
atm-m3/mole-K
K

mg/m3

ug/l
dimensionless
mg/m3

mg/kg
dimensionless
gm/cc
dimensionless
dimensionless
dimensionless
cm3/gm
cm3/gm
mg/m3

mg/m3 (ug/l)

1.32E+02 mg/m3

dimensionless
dimensionless
cm2/sec
cm2/sec

m
mg/m2-hour
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SITE ASSESSMENT & MITIGATION VAPOR RISK ASSESSMENT MODEL Page 2-2

Risk Calculations Version: November 1999

CALCULATING VAPOR CONCENTRATION IN BUILDING
A.INDOOR AIR COMPONENT

Floor area of building A = 9.68E+02 m2

% of floor area that flux occurs 1.00E+00 dimensionless
Attenuation factor(Crack factor) Sy = 1.00E-02 dimensionless
Flux area within building Af = 9.68E+00 m2

Interior Height of building Ry = 244E+00 m

Volume of building \Y% 2.36E+03 m3
Exchange rate of air E = 8.30E-01 exchanges/hr
Ventilation rate Q = 1.96E+03 m3/hr
Indoor air component C; = 8.56E-05 mg/m3

B. OUTDOOR AIR COMPONENT

Downwind contamination length L = m
Wind speed u = m/hr
Height of building openings h = m
(or height of breathing zone)
Outdoor air component C. = 0.00E+00 mg/m3
C. TOTAL INDOOR AIR CONCENTRATION C, = 8.56E-05 mg/m3
EXPOSURE SCENARIO
Body weight BW = 7.00E+01 kg
Inhalation rate IR = 2.00E+01 m3/day
Exposure duration ED = 2.50E+01 yrs
Hours per day conversion 8.00E+00 hr/day
Exposure time ET = 3.33E-01 hr/24 hours
Days per week conversion 2.50E+00 days/week
Weeks per year conversion 5.00E+01 weeks/yr
Exposure frequency EF = 1.25E+02 days/yr
Averaging Time (carc. risk) AT = 2.56E+04 days
Averaging Time (non-carc. risk) AT = 9.13E+03 days
Chemical Intake (carc. risk) IT, = 9.95E-07 mg/kg-day
Chemical Intake (non-carc. risk) IToe = 2.79E-06 mg/kg-day

NON-CARCINOGENIC RISK (Chronic Risk)

Chemical Intake (non-carc. risk) Ty = 2.79E-06 mg/kg-day
Reference dose RfD =  2.00E-02 mg/kg-day
Hazard Index HI =  1.40E-04

CARCINOGENIC RISK
Chemical Intake (carc. risk) IT, =  9.95E-07 mg/kg-day

Slope factor (potency) SF 1.75E-01 1/(mg/kg-day)
Cancer Risk Risk 1.74E-07

BOE-C6-0128972



SITE ASSESSMENT & MITIGATION VAPOR RISK ASSESSMENT MODEL Page 1-2

Risk Calculations

Project Name: BRC Former Boeing C-6 Facility, Los Angeles, California

Chemical: cis-1,2-Dichloroethyliene (cis 1,2-DCE)
Variable Descriptions

CALCULATION OF SOIL GAS CONCENTRATION
A. SOURCE - Free Product/Soil>100mg/kg.

Mole fraction MF
Molecular weight MW
Vapor pressure VP
Universal gas constant R
Temperature T
Calculated soil gas concentration Csylfp)
B. SOURCE - Groundwater
Water contamination level Cu
Henry's Law Constant H
Calculated soil gas concentration Csolaw)
C. SOURCE - Soil <100 mg/kg
Soil contamination level C,
Henry's Law Constant H
Bulk density (dry) b
Air-filled porosity 0,
Water-filled porosity 0,
Weight fraction of organic carbon foc
Organic carbon partition coefficient Koc
Soil/water distribution coef. Ky
Calculated soil gas concentration Csq(s)
D. SOURCE - Measured Soil Gas
Measured soil gas concentration Csy(m)

0.00E+00
9.70E+04
2.40E-04
8.20E-05
2.93E+02
0.00E+00

1.00E+01
1.70E-01
1.70E+00

1.70E-01
1.50E+00

2.84E-01
1.50E-01
4.00E-03
3.60E+01
1.44E-01
0.00E+00

E. SOIL GAS CONCENTRATION USED IN RISK CALCULATIONS >>>>

DIFFUSIVE TRANSPORT UPWARD IN UNSATURATED ZONE

Total porosity 0
Air-filled porosity 6,
Diffusion coefficient in air D,
Effective diffusion coefficient D.
Depth of contamination or Csg X
Calculated Flux F,

4.34E-01
2.84E-01
7.40E-02
5.94E-03
1.98E+01
1.83E-04

Version: November 1999

Units

dimensionless
mg/mole

atm
atm-m3/mole-K
K

mg/m3

ug/l
dimensionless
mg/m3

mg/kg
dimensionless
gm/cc

dimensionless
dimensionless
dimensionless
cm3/gm
cm3/gm
mg/m3

mg/m3 (ug/l)

1.70E+00 mg/m3

dimensionless
dimensionless
cm2/sec
cm2/sec

m
mg/m2-hour

BOE-C6-0128973



SITE ASSESSMENT & MITIGATION VAPOR RISK ASSESSMENT MODEL

Risk Calculations

CALCULATING VAPOR CONCENTRATION IN BUILDING

A. INDOOR AIR COMPONENT
Floor area of building
% of floor area that flux occurs
Attenuation factor(Crack factor)
Flux area within building
Interior Height of building
Volume of building
Exchange rate of air
Ventilation rate
Indoor air component

B. OUTDOOR AIR COMPONENT
Downwind contamination length
Wind speed
Height of building openings

(or height of breathing zone)

Outdoor air component

C. TOTAL INDOOR AIR CONCENTRATION

EXPOSURE SCENARIO
Body weight
Inhalation rate
Exposure duration
Hours per day
Exposure time
Days per week
Weeks per year
Exposure frequency
Averaging Time (carc. risk)
Averaging Time (non-carc. risk)

Chemical Intake (carc. risk)
Chemical Intake (non-carc. risk)

NON-CARCINOGENIC RISK (Chronic Risk)

Chemical Intake (non-carc. risk)
Reference dose
Hazard Index

CARCINOGENIC RISK
Chemical Intake (carc. risk)

Slope factor (potency)
Cancer Risk

BW
IR
ED =
conversion
ET =
conversion
conversion
EF =
AT =
AT =

IT, =
IT, . =

T
RfD
HI

Page 2-2

Version: November 1999

9.68E+02 m2

1.00E+00 dimensionless
1.00E-02 dimensionless
9.68E+00 m2

2.44E+00 m

2.36E+03 m3

8.30E-01 exchanges/hr
1.96E+03 m3/hr
9.06E-07 mg/m3

m
m/hr
m

0.00E+00 mg/m3
9.06E-07 mg/m3

7.00E+01 kg
2.00E+01 m3/day
2.50E+01 yrs
8.00E+00 hr/day
3.33E-01 hr/24 hours
2.50E+00 days/week
5.00E+01 weeks/yr
1.25E+02 days/yr
2.56E+04 days
9.13E+03 days

1.05E-08 mg/kg-day
2.96E-08 mg/kg-day

2.96E-08 mg/kg-day
1.00E-02 mg/kg-day
2.96E-06

1.05E-08 mg/kg-day
0.00E+00 1/(mg/kg-day)
No Slope Factor

BOE-C6-0128974



SITE ASSESSMENT & MITIGATION VAPOR RISK ASSESSMENT MODEL Page 1-2

Risk Calculations

Project Name: BRC Former Boeing C-6 Facility, Los Angeles, California

Chemical: Tetrachloroethylene (PCE)
Variable Descriptions

CALCULATION OF SOILL GAS CONCENTRATION
A. SOURCE - Free Product/Soil>100mg/kg.

Mole fraction MF =
Molecular weight MW =
Vapor pressure VP =
Universal gas constant R =
Temperature T =
Calculated soil gas concentration Csy(fp) =
B. SOURCE - Groundwater
Water contamination level C.u =
Henry's Law Constant H =
Calculated soil gas concentration Cylagw) =
C. SOURCE - Soil < 100 mg/kg
Soil contamination level C =
Henry's Law Constant H =
Bulk density (dry) Pb =
Air-filled porosity 0, =
Water-filled porosity O =
Weight fraction of organic carbon foc =
Organic carbon partition coefficient Koe =
Soil/water distribution coef. Ky =
Calculated soil gas concentration Csyls) =
D. SOURCE - Measured Soil Gas
Measured soil gas concentration Cyg(m) =

0.00E+00
1.70E+05
2.43E-02
8.20E-05
2.93E+02
0.00E+00

2.50E+01
7.50E-01
1.88E+01

7.50E-01
1.50E+00

2.84E-01
1.50E-01
4.00E-03
2.70E+02
1.08E+00
0.00E+00

E. SOIL GAS CONCENTRATION USED IN RISK CALCULATIONS >>>>

DIFFUSIVE TRANSPORT UPWARD IN UNSATURATED ZONE

Total porosity 6 =

Air-filled porosity 0, =
Diffusion coefficient in air D, =
Effective diffusion coefficient D, =
Depth of contamination or Csg X =
Calculated Flux F, =

4.34E-01
2.84E-01
7.20E-02
5.78E-03
1.98E+01
1.97E-03

Version: November 1999

Units

dimensionless
mg/mole

atm
atm-m3/mole-K
K

mg/m3

ug/l
dimensionless
mg/m3

mg/kg
dimensionless
gm/cc
dimensionless
dimensionless
dimensionless
cm3/gm
cm3/gm
mg/m3

mg/m3 (ugfi)

1.88E+01 mg/m3

dimensionless
dimensionless
cm2/sec
cm2/sec

m
mg/m2-hour

BOE-C6-0128975



SITE ASSESSMENT & MITIGATION VAPOR RISK ASSESSMENT MODEL Page 2-2

Risk Calculations Version: November 1999

CALCULATING VAPOR CONCENTRATION IN BUILDING
A.INDOOR AIR COMPONENT

Ftoor area of building A = 9.68E+02 m2
% of floor area that flux occurs 1.00E+00 dimensionless
Attenuation factor(Crack factor) Sy = 1.00E-02 dimensionless
Flux area within building Af = 9.68E+00 m2
Interior Height of building R, = 244E+00 m
Volume of building \ = 2.36E+03 m3
Exchange rate of air E = 8.30E-01 exchanges/hr
Ventilation rate Q = 1.96E+03 m3/hr
Indoor air component C; = 9.72E-06 mg/m3
B. OUTDOOR AIR COMPONENT
Downwind contamination length L = m
Wind speed u m/hr
Height of building openings h = m
(or height of breathing zone)
Outdoor air component C. = 0.00E+00 mg/m3
C. TOTAL INDOOR AIR CONCENTRATION C: = 9.72E-06 mg/m3
EXPOSURE SCENARIO
Body weight BW = 7.00E+01 kg
Inhalation rate IR = 2.00E+01 m3/day
Exposure duration ED = 2.50E+01 yrs
Hours per day conversion 8.00E+00 hr/day
Exposure time ET = 3.33E-01 hr/24 hours
Days per week conversion 2.50E+00 days/week
Weeks per year conversion 5.00E+01 weeks/yr
Exposure frequency EF = 1.25E+02 days/yr
Averaging Time (carc. risk) AT = 2.56E+04 days
Averaging Time (non-carc. risk) AT = 9.13E+03 days
Chemical Intake (carc. risk) IT. = 1.13E-07 mg/kg-day
Chemical Intake (non-carc. risk) T, = 3.17E-07 mg/kg-day
NON-CARCINOGENIC RISK (Chronic Risk)
Chemical Intake (non-carc. risk) T, = 3.17E-07 mg/kg-day
Reference dose RfD = 1.00E-02 mg/kg-day
Hazard Index HI =  3.17E-05
CARCINOGENIC RISK
Chemical Intake (carc. risk) IT, = 1.13E-07 mg/kg-day
Slope factor (potency) SF = 2.10E-02 1/{mg/kg-day)
Cancer Risk Risk = 2.37E-09

BOE-C6-0128976



SITE ASSESSMENT & MITIGATION VAPOR RISK ASSESSMENT MODEL

Risk Calculations

Project Name: BRC Former Boeing C-6 Facility, Los Angeles, California

Chemical: 1,1,1-Trichloroethane (1,1,1-TCA)
Variable Descriptions

CALCULATION OF SOIL GAS CONCENTRATION
A. SOURCE - Free Product/Soil>100mg/kg.

Mole fraction MF
Molecular weight MW
Vapor pressure VP
Universal gas constant R
Temperature T
Calculated soil gas concentration Cy4(fp)
B. SOURCE - Groundwater
Water contamination level Cw
Henry's Law Constant H
Calculated soil gas concentration Csolaw)
C. SOURCE - Soil <100 mg/kg
Soil contamination level C,
Henry's Law Constant H
Bulk density (dry) o
Air-filled porosity 6,
Water-filled porosity Oy
Weight fraction of organic carbon foc
Organic carbon partition coefficient Koc
Soil/water distribution coef. K4
Calculated soil gas concentration Cyq(s)
D. SOURCE - Measured Soil Gas
Measured soil gas concentration Csg(m)

0.00E+00
1.30E+05
1.63E-01

8.20E-05
2.93E+02
0.00E+00

2.20E+00
7.10E-01
1.56E+00

7.10E-01
1.50E+00

2.84E-01
1.50E-01
4.00E-03
1.40E+02
5.60E-01
0.00E+00

E. SOIL GAS CONCENTRATION USED IN RISK CALCULATIONS >>>>

DIFFUSIVE TRANSPORT UPWARD IN UNSATURATED ZONE

Total porosity 0
Air-filled porosity 04
Diffusion coefficient in air D,
Effective diffusion coefficient D.
Depth of contamination or Csg X
Calculated Flux F,

4.34E-01
2.84E-01
7.80E-02
6.26E-03
1.98E+01
1.78E-04

Page 1-2

Version: November 1999

Units

dimensionless
mg/mole

atm
atm-m3/mole-K
K

mg/m3

ug/l
dimensionless
mg/m3

mg/kg
dimensionless
gm/cc
dimensionless
dimensionless
dimensionless
cm3/gm
cm3/gm
mg/m3

mg/m3 (ug/l)

1.56E+00 mg/m3

dimensionless
dimensionless
cm2/sec
cm2/sec

m
mg/m2-hour

BOE-C6-0128977



SITE ASSESSMENT & MITIGATION VAPOR RISK ASSESSMENT MODEL
Risk Calculations

Page 2-2

Version: November 1999

CALCULATING VAPOR CONCENTRATION IN BUILDING
A. INDOOR AIR COMPONENT

Floor area of building A = 9.68E+02 m2
% of floor area that flux occurs 1.00E+00 dimensionless
Attenuation factor(Crack factor) Sy = 1.00E-02 dimensionless
Flux area within building Af = 9.68E+00 m2
Interior Height of building Ry = 244E+00 m
Volume of building \Y = 2.36E+03 m3
Exchange rate of air E = 8.30E-01 exchanges/hr
Ventilation rate Q =  1.96E+03 m3/hr
Indoor air component C = 8.78E-07 mg/m3
. OUTDOOR AIR COMPONENT
Downwind contamination length L = m
Wind speed u = m/hr
Height of building openings h = m
(or height of breathing zone)
Outdoor air component C, =  0.00E+00 mg/m3
C. TOTAL INDOOR AIR CONCENTRATION C, = 8.78E-07 mg/m3
EXPOSURE SCENARIO
Body weight BW = 7.00E+01 kg
Inhalation rate IR = 2.00E+01 m3/day
Exposure duration ED = 2.50E+01 yrs
Hours per day conversion 8.00E+00 hr/day
Exposure time ET = 3.33E-01 hr/24 hours
Days per week conversion 2.50E+00 days/week
Weeks per year conversion 5.00E+01 weeks/yr
Exposure frequency EF = 1.25E+02 days/yr
Averaging Time (carc. risk) AT = 2.56E+04 days
Averaging Time (non-carc. risk) AT = 9.13E+03 days
Chemical Intake (carc. risk) IT. = 1.02E-08 mg/kg-day
Chemical Intake (non-carc. risk) ) = 2.86E-08 mg/kg-day
NON-CARCINOGENIC RISK (Chronic Risk)
Chemical Intake (non-carc. risk) IThe =  2.86E-08 mg/kg-day
Reference dose RfD =  2.86E-01 mg/kg-day
Hazard Index HI = 1.00E-07
CARCINOGENIC RISK
Chemical Intake (carc. risk) IT, = 1.02E-08 mg/kg-day
Slope factor (potency) SF = 0.00E+00 1/(mg/kg-day)
Cancer Risk Risk = No Slope Factor

BOE-C6-0128978



SITE ASSESSMENT & MITIGATION VAPOR RISK ASSESSMENT MODEL Page 1-2

Risk Calculations

Project Name: BRC Former Boeing C-6 Facility, Los Angeles, California

Chemical: 1,1,2-TCA
Variable Descriptions

CALCULATION OF SOIL GAS CONCENTRATION
A. SOURCE - Free Product/Soil>100mg/kg.

Mole fraction MF
Molecular weight MW
Vapor pressure VP
Universal gas constant R
Temperature T
Calculated soil gas concentration Cyy(fp)
B. SOURCE - Groundwater
Water contamination level Cu
Henry's Law Constant H
Calculated soil gas concentration C.qlgw)
C. SOURCE - Soil <100 mg/kg
Soil contamination level C
Henry's Law Constant H
Bulk density (dry) Pb
Air-filled porosity 0,
Water-filled porosity By
Weight fraction of organic carbon foc
Organic carbon partition coefficient Koe
Soil/water distribution coef. Kq
Calculated soil gas concentration Cyy(s)
D. SOURCE - Measured Soil Gas
Measured soil gas concentration Cey(m)

0.00E+00
1.30E+05
3.10E-02
8.20E-05
2.93E+02

0.00E+00

4.30E+00
3.70E-02
1.59E-01

3.70E-02
1.50E+00

2.84E-01
1.50E-01
4.00E-03
7.50E+01
3.00E-01
0.00E+00

E. SOIL GAS CONCENTRATION USED IN RISK CALCULATIONS >>>>

DIFFUSIVE TRANSPORT UPWARD IN UNSATURATED ZONE

Total porosity 0
Air-filled porosity 0,
Diffusion coefficient in air D,
Effective diffusion coefficient D,
Depth of contamination or Csg X
Calculated Flux F,

4 34E-01
2.84E-01
7.80E-02
6.26E-03
1.98E+01
1.81E-05

Version: November 1999

Units

dimensionless
mg/mole

atm
atm-m3/mole-K
K

mg/m3

ug/l
dimensionless
mg/m3

mg/kg
dimensionless
gm/cc
dimensionless
dimensionless
dimensionless
cm3/gm
cm3/gm
mg/m3

mg/m3 (ug/l)

1.59E-01 mg/m3

dimensionless
dimensionless
cm2/sec
cm2/sec

m
mg/m2-hour

BOE-C6-0128979



SITE ASSESSMENT & MITIGATION VAPOR RISK ASSESSMENT MODEL Page 2-2

Risk Calculations Version: November 1999

CALCULATING VAPOR CONCENTRATION IN BUILDING
A. INDOOR AIR COMPONENT

Floor area of building A = 9.68E+02 m2

% of floor area that flux occurs 1.00E+00 dimensionless
Attenuation factor(Crack factor) Sy = 1.00E-02 dimensionless
Flux area within building Af = 9.68E+00 m2

Interior Height of building Ry = 244E+00 m

Volume of building \' = 2.36E+03 m3
Exchange rate of air E = 8.30E-01 exchanges/hr
Ventilation rate Q =  1.96E+03 m3/hr
Indoor air component C; = 8.94E-08 mg/m3

B. OUTDOOR AIR COMPONENT

Downwind contamination length L = m
Wind speed u = m/hr
Height of building openings h = m
(or height of breathing zone)
Outdoor air component C, = 0.00E+00 mg/m3
C. TOTAL INDOOR AIR CONCENTRATION C; = 8.94E-08 mg/m3

EXPOSURE SCENARIO

Body weight BW = 7.00E+01 kg
Inhalation rate IR = 2.00E+01 m3/day
Exposure duration ED = 2.50E+01 yrs

Hours per day conversion 8.00E+00 hr/day
Exposure time ET = 3.33E-01 hr/24 hours
Days per week conversion 2.50E+00 days/week
Weeks per year conversion 5.00E+01 weeks/yr
Exposure frequency EF = 1.25E+02 days/yr
Averaging Time (carc. risk) AT = 2.56E+04 days
Averaging Time (non-carc. risk) AT = 9.13E+03 days
Chemical Intake (carc. risk) IT, = 1.04E-09 mg/kg-day
Chemical Intake (non-carc. risk) 1T, =  2.92E-09 mg/kg-day

NON-CARCINOGENIC RISK (Chronic Risk)

Chemical Intake (non-carc. risk) T, = 2.92E-09 mg/kg-day

Reference dose RfD =  4.00E-03 mg/kg-day

Hazard Index HI =  7.29E-07
CARCINOGENIC RISK

Chemical Intake (carc. risk) IT, = 1.04E-09 mg/kg-day

Slope factor (potency) SF = 5.70E-02 1/(mg/kg-day)

Cancer Risk Risk = 5.92E-11

BOE-C6-0128980



SITE ASSESSMENT & MITIGATION VAPOR RISK ASSESSMENT MODEL

Risk Calculations

Project Name: BRC Former Boeing C-6 Facility, Los Angeles, California

Chemical: Trichloroethlyene (TCE)
Variable Descriptions

CALCULATION OF SOIL GAS CONCENTRATION
A. SOURCE - Free Product/Soil>100mg/kg.

Moile fraction MF
Molecular weight MW
Vapor pressure VP
Universal gas constant R
Temperature T
Calculated soil gas concentration Cy4(fp)
B. SOURCE - Groundwater
Water contamination level Cu
Henry's Law Constant H
Calculated soil gas concentration Cs(gw)
C. SOURCE - Soil < 100 mg/kg
Soil contamination level C
Henry's Law Constant H
Bulk density (dry) Po
Air-filled porosity 6,
Water-filled porosity Oy
Weight fraction of organic carbon foc
Organic carbon partition coefficient Koe
Soil/water distribution coef. Ky
Calculated soil gas concentration Csy(s)
D. SOURCE - Measured Soil Gas
Measured soil gas concentration Csg(m)

0.00E+00
1.30E+05
7.61E-02
8.20E-05
2.93E+02
0.00E+00

6.00E+01
4.20E-01
2.52E+01

4.20E-01
1.50E+00
2.84E-01
1.50E-01
4.00E-03
9.40E+01
3.76E-01
0.00E+00

E. SOIl. GAS CONCENTRATION USED IN RISK CALCULATIONS >>>>

DIFFUSIVE TRANSPORT UPWARD IN UNSATURATED ZONE

Total porosity 0
Air-filled porosity 6,
Diffusion coefficient in air D,
Effective diffusion coefficient D,
Depth of contamination or Csg X
Calculated Flux Fy

4.34E-01
2.84E-01
7.90E-02
6.34E-03
1.98E+01
2.90E-03

Page 1-2

Version: November 1999

Units

dimensionless
mg/mole

atm
atm-m3/mole-K
K

mg/m3

ug/l
dimensionless
mg/m3

mg/kg
dimensionless
gm/cc
dimensionless
dimensionless
dimensionless
cm3/gm
cm3/gm
mg/m3

mg/m3 (ughl)

2.52E+01 mg/m3

dimensionless
dimensionless
cm2/sec
cm2/sec

m
mg/m2-hour

BOE-C6-0128981



SITE ASSESSMENT & MITIGATION VAPOR RISK ASSESSMENT MODEL Page 2-2
Risk Calculations Version: November 1999

CALCULATING VAPOR CONCENTRATION IN BUILDING
A. INDOOR AIR COMPONENT

Floor area of building A = 9.68E+02 m2

% of floor area that flux occurs 1.00E+00 dimensionless
Attenuation factor(Crack factor) Sy = 1.00E-02 dimensionless
Flux area within building Af = 9.68E+00 m2

Interior Height of building Ry = 2.44E+00 m

Volume of building \Y = 2.36E+03 m3
Exchange rate of air E = 8.30E-01 exchanges/hr
Ventilation rate Q =  1.96E+03 m3/hr
Indoor air component Ci = 1.43E-05 mg/m3

B. OUTDOOR AIR COMPONENT

Downwind contamination tength L = m
Wind speed u = m/hr
Height of building openings h = m
(or height of breathing zone)
Outdoor air component C, = 0.00E+00 mg/m3
C. TOTAL INDOOR AIR CONCENTRATION C: = 1.43E-05 mg/m3
EXPOSURE SCENARIO
Body weight BW = 7.00E+01 kg
Inhalation rate IR = 2.00E+01 m3/day
Exposure duration ED = 2.50E+01 yrs
Hours per day conversion 8.00E+00 hr/day
Exposure time ET = 3.33E-01 hr/24 hours
Days per week conversion 2.50E+00 days/week
Weeks per year conversion 5.00E+01 weeks/yr
Exposure frequency EF =  1.25E+02 days/yr
Averaging Time (carc. risk) AT = 2.56E+04 days
Averaging Time (non-carc. risk) AT = 9.13E+03 days
Chemical Intake (carc. risk) IT, = 1.67E-07 mg/kg-day
Chemical Intake (non-carc. risk) T, = 4.68E-07 mg/kg-day

NON-CARCINOGENIC RISK (Chronic Risk)

Chemical Intake (non-carc. risk) T, =  4.68E-07 mg/kg-day
Reference dose RfD = 1.71E-01 mg/kg-day
Hazard Index Hi =  2.73E-06

CARCINOGENIC RISK

Chemical Intake (carc. risk) IT, = 1.67E-07 mg/kg-day
Slope factor (potency) SF = 1.00E-02 1/{mg/kg-day)
Cancer Risk Risk = 1.67E-09

BOE-C6-0128982
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